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WHAT TS CI ATMFDIS: 

1 . An\isolated DNA comprising nucleic acid of SEQ ID NO: 1 comprising an alteration 
wherein said alteration is selected from the group consisting of T at position 1714, G at 
positiV 1762, T at position 1841, C at position 1955, and all mutations listed in Table 
7. 

2. A nucleic ac\ probe which hybridizes to the isolated DNA of claim 1 under conditions 
at which it wi\not hybridize to a nucleic acid of SEQ ID NO: 1 . 



4. 



5. 



A method for difenosing a mutation which causes long QT syndrome comprising 
hybridizing a probe \f claim 2 t o a patient's sample of DNA or RNA, the presence of a 
hybridization signal bWg indicative of long QT syndrome. 

A method according t_pjw3wherein the patient's DNA or RNA has been amplified 
and said amplified DNaXja\ hybridized with a probe of claim 2. 



A method according to/ claim 3W 



»in said hybridization is performed in situ. 



7. 



A method according to\ciai C ^herein said assay is performed using nucleic acid 
microchip technology. 

A method for diagnosing a mutation whU causes long QT syndrome comprising using 
igle-stranded conformation polymorphism technique to assay for said mutation 
said method uses a primer pair selected from the group consisting of: 

1) SH.Q W> NOs:56 and 57; 

2) SEQwNOs:58 and 59; 

3) SEQ ID ^Qs:60 and 61; 

4) SEQ ID NOs^2 and 63; 

5) SEQ ID NOs:64 \^d 65; 

6) SEQ If) NOs:66 and ^7; 

7) SEc/ ID NOs:68 and 69; 




100 

\ 

8) SEQ ID NOs:70 and 71; 

9) SEQ ID NOs:72and73; 

10) SEQ ID NOs:74 and 75; 

1 1) SHQ ID NOs:76 and 77; 

12) SEQ ID NOs:78 and 79; 

13) SEQVlD NOs:80 and 81; 

14) SEQ IP NOs:82 and 83; 

15) SEQ IQ NOs:84 and 85; 

16) SEQIDNOs:86and87; 

17) SEQ IDNOs:88 and 89; 

18) SEQ ID NQs:90and91; 

19) SEQ ID NOs\92 and 93; and 

20) SEQ ID NOs:94 and 95. 

A method fo, diag\osing a mutation which causes ,ong QT syndrom comprising 
amp.ifying a regro gene or RNA and se q uencing the amphfied gene or 
RNA wherem ,Zq\ synd/me is Seated by any one or more mutatrons of the 
f o 1 iowin gg rou7aTaLe/7 1 4o f SEQIDNO:l,aGa tb ase 1 762ofSEQ,DNO,, 

/ V // ^ 1 oon ~f cpn TD NO*l and a mutation shown 

a T at 1 841 of ^EQ ID Ml a C at base 1 889 of SEQ ID NU. , 

in Table 7. 

A method for d.agnosin/ Lutation which causes long QT 
identifying a mismatch betwl a patienfs DNA or RNA and a wi.d-type DNA or RNA 
probe wherein said probe hybrkes to a region of DNA or RNA wherein said regron „ 
Ly one of the foUowtng group\a regton comprrs.ng base 1714 of SEQ ID ' ^ 

,762 of SEQ ID NO:l, base 184^ of SEQ ID NO:., base ,889 of SEQ ID NO:,, and 

mutations shown in fable 7. 



10. The method of claim 9 wherein 



the mXsmatch is identified by an RNase assay. 



# 
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, , An antibody whtch btnds .0 a mutant HERO polypeptide but not to w.lcUype HERG 
polypeptide, wherein said mutan, polypept.de causes long QT syndrome apdwheretn sa.d 
mutant polypeptide is a polypeptide of SEQ ID NO:2 where.n satd/olypepttde has a 
mutatton selected from the group consisting of a cysteine at aminc/cid residue 572, an 
aspartic actd at amino acid restdue 588, a valine at amino acid restdue 614, an alantne at 
amino acid residue 630, and mutations shown in Table 7. 

,2. An anfbody according to claimj 1 wherein said antibo/y is a monoclonal antibody. 

13 A method for d.agnosing long QT syndrome said ,m'ethod consisting of an assay for the 
presence of mutant HERG polypeptide in a pa/n. by reacting a patient's sample wtth 
an antibody of claim 1 1, the presence of a po ; i,tve reaction being indicative of long QT 
syndrome. ^ 

The method ofclaim 13 wherein said a4body is a monoclonal antibody. 

The method of cla^wherein said assay^mprises immunoblotting. 

The method of clai^ whCein said assay comprises an immunochemical 
technique. j 

An isolated HERG poly^pttde comprising a mutation which causes long QT syndrome 
wheretn said mutationls a cysteine at amino acid residue 572, an aspartic acid at ammo 
acid residue 588, a^aline at amino acid res.due 614, an aianine at amino acd restdue 
630 oramutation''showninTable7. 
/' 

A method fo/diagnosing long QT syndrome, said method comprising a HERG 
po„pep,ide,A mutation in said polypeptide being indicative of ,o„g QT syndrome 
wherein J mutation is selected from the group cons.sttng of a cysteine at ammo actd 
residue 5/2, an asparttc acid at amino -cid residue 588, a valine at amino actd restdue 
6,4 an Line a. amino acid residue 630, and mutations shown in Table 7. 



14. 



15. 



16. 



# 
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NA pair of nucleic acids selected from the group consisting of: 
}) SEQ ID NOs:56 and 57; 

2) \eQ ID NOs:58 and 59; 

3) SEQ ID NOs:60 and 61; 

4) SEV ID NOs:62 and 63; 

5) SEQ^ID NOs:64 and 65; 

6) SEQ IE) NOs:66 and 67; 

7) SEQ IDVlOs:68 and 69; 

8) SEQ iDN>Os:70 and 71; 

9) SEQ ID No\:72and 73; 

10) SEQ ID NOV74 and 75; 

1 1) SEQ ID NOs:7^ and 77; 

12) SEQ ID NOs^ 

13) SEQ ID NOs 

14) SEQ ID NOs: 

15) SEQ ID NOs:84 and^; 

16) SEQ ID NOs: 86 and 

17) SEQ ID NOs: 88 and 89) 

1 8) SEQ ID NOs:90 and 9 1 ; 

19) SEQ ID NOs:92 and 93; and 

20) SEQ ID NOs:94 and 95. 



ind79> 
[:80a\td81: 



A method of amplifying an exon o Wg wherein said method comprises using a pair 
of primers selected from the primer ^irs of claim 19. 



An isolated nucleic acid comprising SE& ID NO:3. 



22. 
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A method to screen for drugs which are useful in treating a person with a mutation in 
HERG, wherein said mutation is one which results in a cyst^e at amino acid residue 
572, an aspartic acid at amino acid residue 588, a valine /amino acid residue 614, an 
alanine at amino acid residue 630, or a mutation sj/wn in Table 7, said method 
comprising: 

a) placing a first set of cells expressing HERG wjA a mutation, wherein said mutation 
is a cysteine at amino acid residue 572, an ast/rtic acid at amino acid residue 588, a 
valine at amino acid residue 614, an alanin^t amino acid residue 630, or a mutation 
shown in Table 7, into a bathing solution t/ measure a first induced K + current; 

b) measuring said first induced K" currer/t; 

c) placing a second set of cells expressing wild-type HERG into a bathing solution to 
measure a second induced IC current 

d) measuring said second induced/fc + current; 

e) adding a drug to the bathing^blution of step (a); 

f) measuring a third induced K + current of cells in step (e); and 

g ) determining whether the thid induced IC current is more similar to the second induced 
K + current than is the first/duced K + current, wherein drugs resulting in a third induced 
K + current which is closfer to the second induced K + current than is the first induced K+ 
current are useful in treating said persons. 

The method of c/im 22 wherein cells of said first set of cells are transfected with a 
mutant HERG /r^ekTsaid mutant HERG encodes a HERG protein with a cysteine at 
amino acid residue 572, an aspartic acid at amino acid residue 588, a valine at amino add 
residue 6lZ an alanine at amino acid residue 630, or a mutation shown in Table 7. 

24. The method of claim22 wherein cells of said second set of cells are transfected with 
nucleic acid encoding wild-type HERG. 

25. The method of ckqrn22 wherein said first set of cells or said second set of cells is 
obtained from a transgenic animal 



23. 
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26. vector 



27. A cell 



comprising the isolated DNA ofclaim 1. 



ted with the vector of claim26. 




28. A 



cell transfect\d the DN A of claim 1 ' 



29 . A nonhuman, transgenic animal con/ismg the DNA of claim 1 . 



30. A nonhuman, transgenic amr 



comprising the vector ofclaim 26. 



